Objectives: Aging attitudes have been shown to affect a variety of important developmental outcomes in old age, including memory. Extending previous research, the present study examined long-term effects of attitudes toward own aging (ATOA), relying on a broader range of cognitive abilities in later life. Method: Data came from the Interdisciplinary Longitudinal Study of Adult Development and Aging (ILSE), with three measurement waves (1993/1994, 1997/1998, and 2005/2006) covering a 12-year interval. Drawing on the older of two available birth cohorts (1930)(1931)(1932); n = 500), we analyzed the relationship between ATOA and change in fluid versus crystallized abilities based on overall and gender-specific latent change score models, while controlling for education and objective health. Results: As expected, ATOA predicted change in fluid functioning-but not in crystallized performance-over 12 years. Gender-specific analyses revealed a stronger association between ATOA and decline in fluid abilities for men, even after controlling for health and education. Discussion: This study adds to the understanding of long-term implications of aging attitudes for cognitive decline trajectories and shows that negative aging attitudes are a risk factor for age-vulnerable cognitive abilities, particularly among men. Further research is needed to better understand the underlying mechanisms of observed relationships.
Although positive cohort effects have been observed (Hülür, Ram, & Gerstorf, 2015) , many older adults continue to perceive their aging process-especially in the cognitive domain-as uncontrollable and unavoidable, thereby ascribing chronological age considerable causal power able to "produce" disease, impairment, and loss (Lineweaver & Hertzog, 1998) . A major reason for such age expectations is common negative age stereotypes, according to which old age is a period of pronounced senility, forgetfulness, and mental confusion (e.g., Kite, Stockdale, Whitley, & Johnson, 2005) .
Although aging undoubtedly is associated with normative changes in many realms of cognitive functioning (e.g., Glisky, 2007; Schaie, 1996) , the cognitive enrichment literature suggests a large degree of plasticity beyond the effect of calendar age (Hertzog, Kramer, Wilson, & Lindenberger, 2008) . Hence, a core idea of current life-span developmental psychology, that is, to conceptualize individuals as producers of their own development (Baltes, Lindenberger, & Staudinger, 2006) , increasingly also enters the area of cognitive trajectories associated with later life. In this context, the impact of negative attitudes toward aging may play a crucial role, as one may assume that the more people think aging implicates an inevitable cognitive decline, the less they believe in personal control and possibilities to influence their cognitive aging actively.
Attitude Toward Own Aging and Cognitive Functioning: Empirical and Conceptual Issues
Subjective Aging and the Importance of the Concept of Attitude Toward Own Aging
To describe and explore the ways in which individuals experience their aging process, researchers have used a number of different conceptualizations that can be subsumed under the term subjective aging (for a review, see Diehl et al., 2014) . Among the most prominent measures of subjective aging is the construct of attitude toward own aging (ATOA; Lawton, 1975) . ATOA reflects a mixture of societally and culturally shared beliefs about the aging process including age stereotypes, as well as individual experiences and expectations related with one's own aging Hess, 2006; Levy, 2009) . Based on Levy's stereotype embodiment theory (2009), a fundamental assumption is that ATOA starts to develop in childhood, becomes increasingly self-relevant as people age, and due to this process ATOA tends to increasingly influence behavior. Being an attitude and age stereotype related construct, it is assumed that ATOA predominantly operates on an implicit level of processing. Consequently, it may play a powerful role in affecting functioning, because its preconscious character may prevent conscious self-regulation and counteracting (Bargh & Chartrand, 1999; Levy, 2009 ).
Extensively applied in subjective aging research, ATOA has been linked with a number of important developmental outcomes in old age, such as subjective (Moor, Zimprich, Schmitt, & Kliegel, 2006) and objective health (Westerhof et al., 2014) , healthy lifestyle and preventive behaviors (Levy & Myers, 2004) , and even mortality (e.g., Levy, Slade, Kunkel, & Kasl, 2002; Sargent-Cox, Anstey, & Luszcz, 2014) . These longitudinal studies give reason to assume that ATOA is involved in shaping health variables in later life. Although experiencing declining health may also function as an important precursor of one's ATOA, studies addressing the direction of causality suggest that the impact of ATOA on health is stronger than the reverse; that is, ATOA seems to be less a result of health changes but rather drives changes in health (Sargent-Cox, Anstey, & Luszcz, 2012) .
Subjective Aging and Cognitive Function
Interestingly, when it comes to cognitive functioning, researchers have typically used experimental study designs (with concepts other than ATOA) to address the role of subjective aging. For example, the experimental induction of negative age stereotypes via both implicit and explicit priming substantially impaired memory performance with small-to-medium effect sizes (Horton, Baker, Pearce, & Deakin, 2008; Lamont, Swift, & Abrams, 2015) . Recent longitudinal data suggest that these findings are not limited to experimental research designs. Levy, Zonderman, Slade, and Ferrucci (2012) assessed old-age stereotypes of 395 individuals aged 22 to 77 years at baseline and found that these predicted memory performance 38 years later. Using participants' felt age as a marker for views of aging, Stephan, Sutin, Caudroit, and Terracciano (2015) recently replicated the findings of Levy and colleagues in that younger subjective age predicted less decline in immediate and delayed memory function over 4 years in adults aged 50 years and older. Moreover, controlling for demographic, metabolic, and vascular factors, they found depressive symptoms-but not physical activity-to mediate the link between subjective age and declining memory significantly.
Extending cognitive outcomes to episodic memory as well as to executive abilities, Stephan, Caudroit, Jaconelli, and Terracciano (2014) showed that a younger subjective age was linked to better cognitive performance 10 years later. To our knowledge, this is the only study examining subjective aging in relation to cognitive abilities beyond memory function over time. Unfortunately, due to missing cognitive baseline assessments, it was not possible to analyze any changes in cognitive trajectories over time. Additional support for the assumption that the effect of subjective aging may not be limited to memory tasks comes from the meta-analytic work by Lamont and colleagues (2015) that considered experimental studies with cognitive measures like crosswords, a computer-based driving test, math calculations, and subtests drawn from the Wechsler adult intelligence scale (e.g., verbal ability, working memory, and processing speed) as dependent variables; people consistently performed worse when confronted with negative age stereotypes and effect sizes were even larger for non-memory (mean d = .68) as compared with memory tasks (mean d = .21).
Summing up, there is emerging experimental and longitudinal evidence that subjective aging-related concepts (old-age stereotypes, felt age) are not only associated with memory but also with performance on other cognitive tasks. However, it remains an open question, whether these cognitive performance outcomes are also linked to the concept of ATOA. Thus, more research is needed to address if and how ATOA is longitudinally related to change in cognitive aging, with particular emphasis on cognitive abilities besides memory, such as fluid and crystallized skills.
In contrast to the rather rich empirical literature on developmental linkages of subjective aging, theoretical framework on mechanisms connecting subjective aging with long-term outcomes in old age is relatively sparse. According to stereotype embodiment theory (Levy, 2009) , subjective aging exerts its influence along three complementary but interacting pathways: psychological (age stereotypes generate aging-related expectations which then become self-fulfilling), behavioral (individuals with positive ATOA have a healthier and more active lifestyle), and physiological (risk for a heightened cardiovascular stress reactivity in individuals with negative ATOA). Transferring these assumed mechanisms to the context of cognitive trajectories in later life, ATOA may therefore affect how people anticipate, experience, interpret, and evaluate cognitive functioning by moderating goal setting and pursuit and influencing strategy use, motivation, and the belief in one's ability to succeed. Positive ATOA may also have important indirect effects because of its impact on lifestyle and behaviors that are associated with cognitive enrichment in later life-namely, exercise and mentally stimulating activities (Hertzog et al., 2008) . Moreover, the harmful impact of stress and physiological arousal on cognitive performance-particularly on working memory and processing speed-has been repeatedly shown in cognitive research (Lupien, Maheu, Tu, Fiocco, & Schramek, 2007; McEwen & Sapolsky, 1995) .
Concluding, ATOA may affect cognitive, motivational, social, and behavioral resources in more or less beneficial ways (e.g., by selecting or avoiding tasks, settings, and daily routines that comprise cognitive challenges). Hence, positive ATOA may act as a distal resource (Bowen, 2010) stimulating other more proximal resources that, in turn, are associated with cognitive enrichment in old age. In this vein, as plasticity of cognitive development varies across domains (Hertzog et al., 2008) , the effect of ATOA might not be equal for all cognitive skills. Given the higher age vulnerability of fluid cognitive functions as compared with crystallized cognitive functions, as well as their prominence in terms of negative stereotypes of old age (i.e., being slow and unable to learn), it seems plausible to assume that ATOA is particularly important for the former; to maintain functioning or to buffer downslide processes age-sensitive cognitive domains requires the intensive investment into various resources.
ATOA, Cognitive Function, and the Role of Gender
In addition, the consideration of the role of gender seems important. Previous research in the area has mostly treated gender as a covariate. However, we argue that gender deserves a more advanced theoretical status; that is, we assume gender to be a crucial moderating variable for the examination of effects of ATOA on cognitive trajectories. For example, according to the widely cited cultural metaphor of so-called "double standard of aging" (Sontag, 1972) , although backed only by mixed empirical evidence (e.g., Kornadt, Voss, & Rothermund, 2013), attitudes toward older women are even more negative than attitudes toward older men, suggesting that aging has more adverse consequences for women. Hence, female aging may be more "stressed" by negatively oriented ATOA. Moreover, the salience of and chronic exposure to pervasive negative age stereotypes may differentially affect women with more positive versus more negative ATOA. That is, individual differences in ATOA may unfold more impact on cognitive aging among women. On the other hand, male-related ideals value achievement and cognitive strength (Eagly, Wood, & Diekman, 2000; Sontag, 1972) . Due to this enhanced importance and involvement, men in particular may prioritize competence-related goals; thus, men may be more willing to invest in cognitive domains whereby ATOA may function as an impetus directing resource allocation. This may suggest a stronger link between ATOA and cognitive performance for older men. Hence, a clear theoretically driven prediction concerning the role of ATOA and gender seems difficult and, thus, an empirical question.
Study Aims and Expectations
This study aimed to extend prior research by (a) providing a longitudinal examination of the effect of ATOA on change in fluid and crystallized abilities over 12 years and (b) considering the role of gender as a moderating variable. We expect that individuals with initially more negative ATOA will show greater decline in fluid abilities over 12 years compared with those holding more positive ATOA. Given participants of rather young-old age at the beginning of the study, effects are expected to become more pronounced over time. In contrast, a weak link between ATOA and crystallized abilities is predicted. We also assume that possible linkages between ATOA and fluid abilities may be different according to gender; however, we refrain from any directed expectation and regard this issue as an empirical one. Moreover, using state-ofthe-art statistical analyses (i.e., latent change score [LCS] modeling; McArdle, 2009 ) that have rarely been used in the subjective aging literature enables a rigorous examination of interindividual differences in intraindividual change patterns.
Method

Participants and Procedure
Data came from the Interdisciplinary Longitudinal Study of Adult Development and Aging (ILSE), an ongoing longitudinal cohort study with three completed measurement occasions in Germany. ILSE, a population-based study stratified by birth cohort, gender, and region, contained 501 middleaged participants born 1950-1952 and 500 young-old people born 1930 -1932 . Starting in 1993 /1994 , follow-up assessments were conducted 4 (1997/1998; T2) and 12 years later (2005/2006; T3). Being interested in how ATOA affects cognitive development in old age, we used the older of the two ILSE cohorts, who were followed from their early 60s to their mid-70s (T1: M age = 62.5, SD = 1.0; T2: M age = 66.6, SD = 1.1; T3: M age = 74.3, SD = 1.2). 10.2% of the participants did not participate at T2, and another 21.6 % at T3, reducing the sample sizes to n T2 = 449 and n T3 = 352. Compared with dropouts, those remaining in the study had better objective health, were better educated, and performed better on all cognitive tasks at baseline (ds = .20-.53), but did not differ with respect to ATOA or gender composition.
Measures
Attitude toward own aging We used the ATOA Scale, a subscale of the Philadelphia Geriatric Center Morale Scale (Lawton, 1975) , which had found wide application in the subjective aging literature (e.g., Diehl & Wahl, 2015; Miche, Elsässer, Schilling, & Wahl, 2014) and showed acceptable internal consistency in the current sample (Cronbach's α = .68). Five statements measuring the personal evaluation of one's subjective aging process (e.g., "I have as much pep as last year") could either be disagreed or agreed with (0 or 1) whereby higher ATOA scores indicated a more positive attitude toward own aging.
Assessment of fluid abilities
At all measurement occasions, participants performed a cognitive test battery, which included commonly used paper-pencil subtests (e.g., WAIS-R; Tewes, 1991) . Fluid intelligence was assessed using three different measures covering aspects of perceptual speed, reasoning, spatial ability, and working memory. The digit symbol test (Oswald & Fleischmann, 1995) , one of the most used instruments in cognitive aging studies (Hoyer, Stawski, Wasylyshyn, & Verhaeghen, 2004) , consisted of nine digit-symbol pairs (e.g., 1/V, 2/X, …, 9/+) and a list of digits. Participants were requested to match symbols with digits (following the given coding table) as quickly as possible. The number of correctly matched symbols within 90 seconds was measured (0-67 points). Block design (WAIS-R; Tewes, 1991) required participants to rearrange four or nine colored blocks according to abstract patterns. Both accuracy and time taken to complete nine items were incorporated into the scoring of the test. The total score ranged from 0 to 51, with higher values indicating better performance. In the digit span backwards test (Oswald & Fleischmann, 1995) , participants were verbally presented with a series of digits (e.g., "7, 8, 6") and were required to repeat the digits in reverse order. The number of digits increased by 1 until the participant consecutively failed two trials of the same length (possible range of 0-8 points).
Assessment of crystallized intelligence
Crystallized intelligence was measured using three indicators from the German WAIS-R (Tewes, 1991) . For the information task, participants were asked to answer 24 questions on general knowledge topics (e.g., "What is the capital of Turkey?"). Every correct response was scored with 1 point, resulting in a sum score from 0 to 24. In similarities, participants were presented with two words and asked how they were alike (e.g., egg -seed). Answers to the 16 pairs were rated with 0, 1, or 2 points, depending on the quality of the response, and added to a total score ranging from 0 to 32, where higher values indicated a better performance. In the picture completion task, participants were shown pictures with an important part missing they had to identify (e.g., frog with only three legs). Correct answers were scored with 1 point and added to a total score between 0 and 17.
Confounding variables
We will also control in our analysis for the role of two variables that have consistently been found to influence cognitive functioning, that is, education and health (Hertzog et al., 2008; Wilson et al., 2009) . Education (number of years at school and university) and objective health at baseline were included as predictors of cognitive performance. Objective physical health was assessed via a medical in-depth examination consisting of an anamnesis (e.g., medical history of the participant), a medical check-up (e.g., sensory function, blood pressure), blood test results, and a geriatric assessment. Geriatricians aggregated the information into an overall physical health score ranging from 1 (very good) to 6 (very bad). The 6 scores contained clear descriptions (e.g., score 5 for a poor health status, if suffering from a very serious medical condition, which is not immediately life threatening or if independent living was no longer possible) to allow objective assignment, to ensure clinical significance of the assigned health score and to guarantee reliability. Furthermore, gender (male = 1, female = 2) was used as a grouping variable to compute differential analyses for women and men.
Data Analysis
All descriptive and preliminary analyses were carried out with SPSS 22.0. By means of LCS modeling (e.g., McArdle, 2009; Steyer, Eid, & Schwenkmezger, 1997 ) and using Mplus 6.12 (Muthén & Muthén, 1998 -2011 , we examined whether ATOA predicted intraindividual change in cognition. First, a confirmatory factor analysis was conducted that supported our two-factor model for fluid and crystallized abilities at baseline. Second, we added follow-up models for T2 and T3 and examined longitudinal measurement invariance to ensure that the latent factors were equally measured across the three measurement occasions. Fit indices for the two longitudinal measurement models with time-invariant factor loadings and intercepts (i.e., strong invariance; see Meredith & Horn, 2001 ) were χ 2 = 93.3, df = 23, root mean squared error of approximation (RMSEA) = .078, comparative fit index (CFI) = .969, standardized root mean square residual (SRMR) = .035 for fluid abilities, and χ 2 = 83.9, df = 23, RMSEA = .073, CFI = .977, SRMR = .073 for crystallized abilities. Third, change in participants' fluid and crystallized abilities over 12 years was assessed. Fourth, as depicted in Figure 1 , latent baseline change score models for fluid and crystallized abilities were specified capturing latent cognitive change across 4 (T1-T2) and 12 years (T1-T3), respectively. Baseline ATOA, measured by five dichotomous indicators, was included into the model as a predictor of the two cognitive change score variables. In a following step-to examine differential effects of ATOA for cognitive decline trajectories in women and men-we ran a multigroup model based on gender with confirmed strong measurement invariance across groups (i.e., invariant loadings and thresholds). Then, education and health were entered into the overall and into the gender-specific model as covariates and predictors of cognitive aging. Additionally, dual LCS models with fluid abilities and ATOA over time were calculated to analyze interrelations of change and potential bidirectional effects between ATOA and fluid cognition. Using the same data, Miche and colleagues (2014) found no substantial between-person variation in decline of ATOA over time; we still considered ATOA as a dynamic predictor (T1-T3) to be able to capture potential within-person and bidirectional effects. Owing to scaling properties of ATOA, a diagonally weighted least square estimator with mean and variance adjustment was used when ATOA was part of the modeling process and maximum likelihood estimation when it was not. Cutoff values higher than .95 for the CFI; less than .08 for both the RMSEA and the SRMR; and a value below 1 for the weighted root mean square residual index were used to indicate acceptable goodness-of-fit (e.g., SchermellehEngel, Moosbrugger, & Müller, 2003; Yu, 2002) .
Results
Descriptive Statistics and Change Analyses
Sample characteristics, cognitive performance at baseline (T1) and 12 years later (T3), and bivariate correlations are presented in Table 1 . A more positive ATOA at baseline was unrelated to gender or education, but was related to better objective health and better cognitive performance on all fluid and all but one crystallized tests for all measurement occasions. Moreover, superior performance on most cognitive tasks was related to better health and higher education. Being women correlated with higher digit symbol scores and lower scores in block design, information, and picture completion. Although there were similar patterns of association between ATOA and cognition for men and women at baseline, correlations between ATOA and fluid as well as crystallized abilities at T2 and T3 were significant for men only (r fluid = .18-.37; r crystallized = .22-.29). For women, initial ATOA was unrelated to cognitive performance in any test at follow-up (r fluid = .04-.1; r crystallized = -.01 to .1). Compared with women, men had significantly higher education (t = 6.17, p < .001), but no differences emerged with respect to ATOA (t = -.98, p = .33) or health (t = .16, p = .87).
Analyses of cognitive change were based on strong measurement invariance models for fluid and crystallized abilities. Constraining factor means to be equal at all measurement occasions significantly worsened model fit for fluid (χ 2 diff = 190.5, df = 2, p < .001), but not for crystallized abilities (χ 2 diff = 3.6, df = 2, p = .16), indicating mean level change across 12 years for fluid abilities only. Fixing across-time correlations of factor scores at 1 resulted in significantly poorer model fit for fluid (χ 2 diff = 309.7, df = 3, p < .001) and crystallized abilities (χ 2 diff = 192.2, df = 3, p < .001). Estimated factor stabilities between T1 and T3 were .90 for fluid and .89 for crystallized abilities, implying some differential cognitive development among participants in both realms.
Baseline Change Score Model for Fluid and Crystallized Abilities
As can be seen in Table 2 , the model fit was good for the fluid LCS models (M f 1-M f 4) and acceptable for the crystallized LCS model (M c 1). It turned out as expected that analyses concerning latent change over 4 years (change score between T1 and T2) yielded no significant results; therefore, the following reports will be on the 12-year interval only.
Fluid latent change variables had significant negative means, which indicated substantial decline in fluid abilities over the three measurement points. As hypothesized, changes in fluid abilities were significantly predicted by ATOA (β ATOA = .29, p < .05), in that more positive ATOA at baseline predicted less decline over 12 years. The M f 1-LCS model explained 20% of variance in fluid cognitive change. In contrast to fluid abilities-as anticipated-intraindividual change in crystallized function was not significantly predicted by baseline ATOA (β ATOA = .10, p = .47). The fitted model M c 1 accounted for only 5% of variance in cognitive change across 12 years. Next, we fitted the fluid model as a multigroup model based on gender (M f 2) to examine possible differential effects for women and men. ATOA was a significant predictor of change in fluid functioning for men (β ATOA = .63, p < .001), with the proportion of variance explained in cognitive decline being 52%. For women, however, ATOA did not significantly contribute to latent change in fluid abilities ( Table 2) . The model for women yielded large standard errors for intercept and variance of the latent cognitive change variable, indicating problems to estimate these parameters precisely. Additionally, constraining regression weights of ATOA on fluid change to be equal for women and men significantly worsened model fit (χ 2 diff = 17.4, df = 2, p < .001).
The inclusion of education and objective health into the overall model (M f 3) as covariates of baseline fluid functioning and predictors of subsequent change weakened the predictive power of ATOA to the margin of significance (β ATOA = .28, p = .08). Though they were correlated with performance level at baseline (r educ = .54; r health = -.22), neither education nor objective health significantly predicted decline in fluid abilities (β educ = -.04, n.s.; β health = -.02, n.s.). Moreover, adding education and health to the model did not improve R 2 of fluid change over 12 years.
The multigroup analysis based on gender revealed that ATOA was a significant predictor of change in fluid functioning for men (β ATOA = .71, p < .001; M f 4), even after controlling for education and objective health. The proportion of variance explained in cognitive decline over 12 years was 57%. Again, imposing equality constraints across gender on the paths linking ATOA with fluid change led to significantly poorer model fit (χ 2 diff = 14.2, df = 2, p < .001). For women, large standard errors recurred for the estimated parameters of ATOA, as well as for education and health. Therefore, despite similar (albeit opposed) β weights for men (β ATOA = .71) and women (β ATOA = -.70), the effect of ATOA on cognitive change reached no significance for women. This result might be due to little heterogeneity in fluid cognitive decline among women compared with men, as between-person variance in latent fluid change was not significant for women. Moreover, longitudinal factor stabilities revealed gender differences in differential change across 12 years, in that men showed significantly more interindividual variation in their cognitive aging trajectories (.86 vs .94, p < .001).
Additionally, extending the model to a dual LCS model for fluid abilities with ATOA as a time-varying predictor revealed a significant decline in ATOA over 12 years, however, with no significant residual variance, that is, no substantial differential change between persons. Thus, although baseline ATOA was a significant predictor of change in fluid abilities, change in ATOA over 4 or 12 years was not. For the reverse direction, neither initial fluid abilities nor fluid change significantly predicted change in ATOA over time. Further, there was no statistical meaningful correlation between latent changes in ATOA and fluid intelligence. Notes: ATOA = attitude toward own aging; CFI = comparative fit index; LCS = latent change score; RMSEA = root mean squared error of approximation; WRMR = weighted root mean square residual index. a Strong measurement invariance model with time-invariant factor loadings and intercepts. + p < .10. *p < .05. ***p < .001.
Discussion
Our aim was to extend previous research by examining longitudinal domain-and gender-specific effects of ATOA on cognitive functioning in old age using 12-year ILSE data. Consistent with hypotheses, ATOA was associated with less decline in fluid functioning over 12 years, but not with change in crystallized abilities. Accounting for health and education reduced the predictive power of ATOA for declining fluid abilities slightly below the conventional level of significance in the overall sample (but not if only male participants were considered), though education and health were solely related to performance level at baseline and not to rate of cognitive decline. This latter finding is also in line with prior research using longitudinal data and similar methodological approaches (Finkel, Reynolds, McArdle, Gatz, & Pedersen, 2003; Gerstorf, Herlitz, & Smith, 2006; Wilson et al., 2009) . Compared with the nonsignificant effects of education and objective health on change in fluid functioning over time, ATOA seemed to be the most important predictor when simultaneously controlling for between-person differences in level of those variables. Moreover, we examined the role of gender in an exploratory analysis. Interestingly, our results raise doubt that a double standard of aging generally disfavors women (Sontag, 1972) ; instead, in the cognitive area, we found a stronger link between ATOA and cognitive functioning in men. Even after controlling for health and education, ATOA continued to be a rather strong predictor for rate of decline in fluid abilities in men (Please note that we controlled for the possibility that our results merely reflect differences in baseline fluid abilities or education rather than actual gender differences and also examined a possible moderating role of education in the context of gender, but found no empirical support for this). In contrast, significantly less between-person variance in differential change among women led to poorer model estimations with large standard errors and, consequently, nonsignificant results. This finding differs from earlier cognitive aging studies using similar modeling approaches that indicate no genderspecific differences in terms of onset, rate, and variance of cognitive decline (Aartsen, Martin, & Zimprich, 2004; Gerstorf et al., 2006) . It could be that the pattern of differential decline trajectories found in this study also emerged due to sample characteristics, and similar effects for women would occur when considering longer time intervals, older ages, and wider age ranges. Nevertheless, taking the assumed operating mechanisms linking ATOA with cognitive outcomes into account, ATOA might indeed be more influential for older men's cognitive performance. For example, men in general show less health-related behavior and less consistency of lifestyle (Courtenay, 2000) . The observed time interval comprised the critical transition to retirement, where-particularly for men-occupation as a cognitive training component ended while simultaneously unclosing new opportunities that might be shaped by one's aging attitudes. Therefore, it is rather ambiguous whether gender differences can be ascribed to methodological issues or are in fact ATOA related; this issue clearly needs further empirical investigation.
Our results substantially add to the emerging evidence (Lamont et al., 2015; Stephan et al., 2014 ) that the longterm effect of ATOA on cognitive functioning is not limited to memory function. However, compared with studies focusing on memory-related outcomes that found substantial linkages even after controlling for a number of other variables (Levy et al., 2012; Stephan et al., 2015) , the effects of ATOA in this study were not as strong. We see a number of reasons for this outcome: First, it could be that memory function is more susceptible than fluid intelligence to the long-term effect of ATOA, with memory being one of the most vulnerable facets of cognition (e.g., Glisky, 2007) . Second, differences may be explainable due to differences in age range; for example, using a wider age range Levy and colleagues (2012) found increasing gaps in memory performance between participants with more positive opposed to more negative ATOA as they aged. This accelerated degradation in people with initial negative ATOA was a 3-year difference at the age of 70 and augmented to 9 years at the age of 90. In contrast, we only followed adults until their mid-70s; it is likely that results would have become more pronounced when even older ages would have been incorporated. Third, applying LCS modeling allows to distinguish true change from observed change, as this technique takes into account the amount of measurement errors (Steyer et al., 1997) . It is possible that part of the observed cognitive change in previous studies that used mostly traditional regression-based approaches must be attributed to measurement error rather than to true change.
In line with Miche and colleagues (2014), we found a steady decline of ATOA, but no meaningful interindividual variation. Thus, the nonsignificant within-person effects as well as the nonsignificant link from fluid abilities to potential change in ATOA should be interpreted with this in mind. Yet, this can be seen as first indication that ATOA seems to drive change in fluid abilities more strongly than the reverse. So far, to our knowledge only one other study has directly examined the impact of cognitive functioning on ATOA (Kleinspehn-Ammerlahn, Kotter-Grühn, & Smith, 2008) , further suggesting that ATOA functions more as a predictor than as an outcome of cognitive abilities. However, more research is needed to disentangle these cause-effect relationships and to further address the impact of change in ATOA over time on differential cognitive decline. Specifically, considering middle adulthood as a potentially vulnerable and pioneer phase of life also with regard to ATOA seems very promising.
The generalizability of findings is limited to some extent by the selective dropout of participants over time. To ensure that findings didn't merely originate from systematic attrition, we used state-of-the-art estimation procedures and further reran analyses with the longitudinal sample, which yielded the same pattern of results. Another limitation concerns the application of ATOA as a unidimensional scale. Research points to the use of domain-specific multidimensional scales to account for the complexity of attitudes and beliefs toward one's aging process. Although it is likely to obtain even stronger links when attitude and outcome domain correspond, it would also allow for the ambiguity in terms of cognitive age stereotypes that comprise aspects of growth in knowledge and experience, too (Hummert, Garstka, Shaner, & Strahm, 1994) . Along these lines, though we did not find any association between positive ATOA and enrichment in crystallized abilities, a respective link seems theoretically plausible. In particular, the assumed behavioral pathway of ATOA via cultural engagement and intellectually stimulating activities could pay off here. Typical measures of crystallized abilities such as the ones used in this study, however, assess these abilities on a rather basic level, with probably low sensitivity to detect possible late-life enhancement effects of positive ATOA.
Moreover, to contribute to a deeper understanding of how ATOA shapes cognitive aging trajectories, future studies should focus on possible underlying mechanisms. The search for psychological and behavioral pathways may inform interventions and approaches to counteract detrimental consequences of negative age attitudes and effectively slow the process of cognitive decline in young-old age.
In sum, the present study shows that ATOA has longterm implications for age-vulnerable cognitive skills and provides insight that gender might contribute to a better understanding of age attitude phenomena. Furthermore, our findings add positive aging attitudes to a growing list of resources associated with decelerated cognitive decline in old age and prove the importance of psychological variables for cognitive aging beyond chronological age.
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